Open-air markets in 94 families and 273 genera. Asteraceae family had the greater representation, followed by Lamiaceae and Fabaceae. Solanum was the most frequent genus. Two hundred and twenty four species could be considered potentially toxic or potentially interact with other drugs/medicines. Eighteen species are referred as "not for use during pregnancy", and 3 "not for use while nursing". These results are a source of concern since in Brazil, as it is worldwide, there is the notion that plants can never be harmful. The results for the Sørensen Coefficient showed greater similarity between works performed in very close study areas. Other studies presented low similarity, mainly because of the difficulty in plant identification or a very specific focus in methodology.
Introduction
Medicinal plants have been used for many years, and currently are used as the source of new active substances and new drugs of pharmaceutical interests. Ethnobotany and ethnopharmacology have been the primary scientific approaches to select these medicinal plants (Albuquerque and Hanazaki, 2006; Leitão et al., 2013) . The scenario of urban populations is different from that of traditional communities regarding the use of the, often limited, resources. The city, as an ecosystem, possesses its own ecological dynamics and its residents build their knowledge around it (Almada, 2010) . The popular knowledge kept in the open-air markets is studied by urban ethnobotany, which observes the humanplant relationship. Hence these studies are a good source of information for ethnobotanical research, which have opened many doors to knowledge that has rarely been catalogued (Bye and Linares 1983; Balick and Lee 2001; Ceuterick et al., 2008; Philander 2011) . Open-air markets are often the link between the urban population and natural products. These markets concentrate and diffuse empirical knowledge about plant and animal resources, including the use of medicinal and ornamental plants, foods and other products that have regional value (Martin, 2000; Albuquerque et al., 2007; Monteiro et al., 2010) .
In Brazil, these studies are of great importance since it is the most biologically diverse country of the world (MS, 2006) . Despite its relevance, only a few studies have been performed (Berg, 1984; Almeida and Albuquerque, 2002; Nunes et al., 2003; Pinto and Maduro, 2003; Albuquerque et al., 2007; Alves and Rosa, 2007; Lima et al., 2011; Freitas et al., 2012) . Almada (2010) mentions these articles to point out possibilities of research in ethnoecology. Monteiro et al. (2010) conducted a revision of studies in markets and open-air markets in many parts of the world, fifteen from Brazil, of which only three were carried out in Rio de Janeiro (Azevedo and Silva, 2006; Maioli-Azevedo and Fonseca-Kruel, 2007; Leitão et al., 2009) . Despite the work from Monteiro et al. (2010) regarding open-air markets in Brazil, there is still a lack of information about the diversity and potential toxicity of the species sold in markets in the state of Rio de Janeiro.
The state of Rio de Janeiro has a total area of 43,780.172 km², and a population of 15,989,929 inhabitants (365.23 inhabitants/ km²) distributed in 92 municipalities (IBGE, 2013) (Fig. 1 ). This state is located within the Atlantic Forest biome, recognized by UNESCO as one of the most vital biomes for global biodiversity conservation. Less than 8% remain from its original territory (Rambaldi et al., 2003) and it is one of the 35 global biodiversity hotspots (Martinelli and Moraes, 2013) . This is worrying because, in order to supply the plant quota requested by the markets some of the species come directly from forest areas (Silva, 2008 ). An important issue generally unattended, refers to the possibility of the population being at risk of ingesting toxic plants sold in popular markets, due to misidentifications, as it is the case of espinheira-santa (Maytenus aquifolia or M. ilicifolia). At the majority of Rio de Janeiro State markets, the species termed espinheira-santa is oftenly Sorocea blomplandii (Coulaud-Cunha et al. 2004; Leitão et al., 2009; Parente and Rosa, 2001) or S. guilleminiana Gaudich, Moraceae (Maioli- Azevedo and Fonseca-Kruel, 2007; Azevedo and Silva, 2006) . Although a report on the acute toxicity of S. bomplandii exists (Gonzalez et al., 2001) , the safety of this species has not been fully determined.
In this context, we searched the literature for works concerning open-air markets in the state of Rio de Janeiro, in order to answer the following questions: which plants are sold at open-air markets in the state of Rio de Janeiro? Is there a variation of species richness within the studied open-air markets? Which species are considered native to Brazil and show some degree of endangerment? Are species with toxic potential being sold in these markets?
Materials and methods

Data collection of open-air markets studies
This study was carried out using five scientific databases: Science Direct, JSTOR, Scopus, Web of Science, and SciELO; as well as Capes Journals Portal (www.periodicoscapes.gov. br). The literature search retrieved: 10,998 articles in Science Direct; 6270 in JSTOR: 77 in Scopus; 41 publications in the Web of Science; and 52 in SciELO. The following keyword combinations were used: "feiras livres Rio de Janeiro"; "free fair Rio de Janeiro", "public market Rio de Janeiro"; "Urban Market Rio de Janeiro"; "Open air Market Rio de Janeiro". In addition, the references in each article were used as source for further searches. When a study was not found on the web, we would ask authors and researchers to send them. Ten national publications concerning free-trade of medicinal plants in Rio de Janeiro were found, between 2000 and 2013.
Systematization of plant names and data on their origin
The species listed on the selected studies were compiled and their scientific names were updated in accordance to the List of Species of the Brazilian Flora (Lista de Espécies da Flora do Brasil, 2014), The International Plant Names Index (2013), Tropicos (2013) and The Plant List (2013) , in that order. The native species were labeled (*) in Table 1 according to the List of Species of the Brazilian Flora (Lista de Espécies da Flora do Brasil, 2014), which is the current reference for Brazil. Acalypha poiretii Spreng.* parietária herb f (1) 2, 6, 10
Codiaeum variegatum (L.) Rumph. ex A. Juss. folha-da-independência shrub c, e, f (30) 9
Euphorbia hirta L.* erva-de-santa-luzia-da-terra herb f (33) 10
Euphorbia prostrata Aiton* (= Chamaesyce prostrata (Aiton) Small) quebra-pedra-rasteira, quebrapedra-miúda/roxa, quebrapedra herb f (24) 1, 3, 9, 10 Jatropha gossypiifolia L.* pinhão-roxo, pinhão, pinhão-branco, pião-roxo shrub f (27) 2, 6, 7, 9, 10
Joannesia princeps Vell.* cutieira, boleira tree f (4) 2, 9
Manihot esculenta Crantz* mandioca shrub f (238) 9
Ricinus communis L. mamona shrub a1, a2, c, d, e, f (729) 2, 10 FABACEAE Amburana cearensis (Allemão) A.C. Sm* amburana-de-cheiro tree 9
Bauhinia blakeana Dunn pata-de-vaca tree f (1) 10
Bauhinia forficata Link* pata-de-vaca, unha-de-vaca tree 2, 3, 6, 7
Bowdichia virgilioides Kunth* sucupira tree 5
Cajanus cajan (L.) Huth feijão-guandu, guando, guandu tree f (19) 2, 9, 10
Desmodium adscendens (Sw.) DC. amor-do-campo, carrapichinho herb/subshrub 3, 6, 9, 10
Erythrina speciosa Andrews* mulungú tree
Hymenaea courbaril L.* jatobá tree f (3) 5, 9
Mimosa pudica L.* dormideira herb/subshrub f (18) 6, 10 Gossypium barbadense L. algodão shrub f (13) 6, 10
Hibiscus rosa-sinensis L.
Hibiscus sabdariffa L. vinagreira shrub f (1) 9
Luehea conwentsii K. Schum.* açoita-cavalo tree 9
Malva parviflora L. malva-branca, malva f (26) 3, 9
Malva sylvestris L. Interactions: letters refer to report on toxicological information in the following references: a refers to Gruenwald et al. (2000) , being a1 -when there is a report for drug/herb interactions; a2 -when there is a report that the plant is not for use during pregnancy, and a3 when there is a report that the plant is not for use during nursing; b refers to Williamson et al. (2012) ; c refers to Bruneton (1999) ; d refers to Vanaclocha (1999) ; e refers to Lovell (1993) ; and f refers to U.S. Food and Drug Administration database (FDA, 2013) .
Family/Scientific name Popular name Growth habit Toxicity/Interaction with drugs Reference
Floristic similarity analysis
For the analysis of the floristic similarity between the mentioned species on the selected studies, multivariate analysis by grouping were used (Valentin, 1995; Peroni, 2002) . Initially, we assessed the total number of medicinal plants mentioned by the vendors presented in each publication. From that pattern, the analysis by grouping was done taking into consideration every named species and commercialized species as variables, and the selected studies as the minimum unities of described analysis. We used the Sørensen-Dice Coefficient similarity index to compare commercialized plants and indicated plants in the selected ethnobotanical studies. This index has been applied to highlight the simultaneous occurrence of a given species in two or more compared species (Araújo and Ferraz, 2008) . The chosen grouping method was UPGMA and, for the multivariate analysis, MVSP (Multivariate Statistical Package) 3.1 version was used (Kovach, 2007) .
Toxicological data
The data listed from this search were confronted with specialized literature regarding the toxicity of plants and possible drug interactions. A thorough search in five books and in one database was done: Interações Medicamentosas de Stockley (Williamson et al., 2012) , Plants and the Skin (Lovell, 1993) , PDR for Herbal Medicine (Gruenwald et al., 2000) , Toxic Plants (Bruneton, 1999) , Vademecum de Prescripción: Plantas Medicinales (Vanaclocha, 1999) 
Results and discussion
Data collection
Literature search using the selected keywords combinations yielded a total of ten studies for the state of Rio de Janeiro (Santos and Silvestre, 2000; Stalcup, 2000; Parente and Rosa, 2001; Azevedo and Silva, 2006; Maioli-Azevedo and FonsecaKruel, 2007; Silva 2008; Leitão et al., 2009; Lima et al. 2009; Abreu, 2011; Leitão et al., 2013) . The state has 92 municipalities, however in only 21 any kind of ethnobotanical research in open-air markets and markets were carried out ( Table 2 , Fig. 1 ). The number of interviewees varied from one to 54. This discrepancy is related to the research dynamics and/or to the structure of the study place such as, for instance, the existence of open-air markets with only one herbs stalls. The number of informants is not related to the number of species, as observed works with few informants and many species (Stalcup, 2000; Parente and Rosa, 2001; Leitão et al., 2009 ). The qualitative methodologies used in the above-mentioned studies were similar, comprising direct and participative observation, semi-structured interviews and free listings. On the quantitative analysis, different calculation methodologies were encountered such as: relative importance (Bennett and Prance, 2000) , collector's curve analysis (Schilling and Batista, 2008) , informants consensus (Trotter and Logan, 1986 ), Sørensen's index (Mueller-Dombois and Ellenberg, 1974) and salience analysis (Quinlan, 2005) .
Regarding plant identification, eight works reported to deposit voucher specimens of the collected plants in herbariums located in the city of Rio de Janeiro: Universidade Federal Rural do Rio de Janeiro's Herbarium (RBR); Jardim Botânico do Rio de Janeiro's Herbarium (RB); Museu Nacional's Herbarium (R); Universidade Federal do Rio de Janeiro's Herbarium (RFA); and Universidade Universidade Santa Úrsula's Herbarium (RBR). In one of the works, the voucher specimens were deposited in a public institution (Cederj) in the city of Angra dos Reis/RJ, a botanical collection made for didactical purposes. Only one of the works did not report voucher specimen deposit in an institutional herbarium (Lima et al., 2009 ). This result demonstrates the preoccupation of the authors for species identification, even with the difficulties of collecting material in open-air markets.
Commercialized plants
Three hundred and seventy-six species were compiled, distributed in 94 botanical families and 273 genera. However, the number of species varied between studies, ranging from eight (Santos and Silvestre, 2000) to 265 species (Silva, 2008) (Tables 1 and 2) .
Asteraceae family was the most represented in terms of abundance of species (57), followed by Lamiaceae (25), Fabaceae (17), Solanaceae (16), Malvaceae and Myrtaceae (12), Euphorbiaceae (11), and Poaceae (9) ( Table 1) .
The great number of Asteraceae species is due to the nature of the studied articles; this family was the most common one in eight of the ten articles evaluated. Only in the work at Angra dos Reis (Abreu, 2011 ) the most greatly represented family was Lamiaceae, followed by Asteraceae. Furthermore, the work done by Santos and Silvestre (2000) included the pteridophytes commercialized at the open-air markets in Rio de Janeiro and Niterói, which explains why the most representative families were Schizaeaceae and Thelypteridaceae (Table 2) .
Asteraceae is the most frequently encountered plant family in studies of urban ethnobotany around the world (Macía et al., 2005; Lee et al., 2008; Monteiro et al., 2010) . The popularity of Asteraceae is believed to be due to the large diversity of bioactive components within its family members (Tabuti et al., 2010) , and to their herbaceous habit (Monteiro et al., 2010) . Many species of Asteraceae exhibit significant antibacterial, antifungal, anti-inflammatory, antimalarial and antimicrobial activities (Monteiro et al., 2010) , among others. Asteraceae is the biggest family of vascular plants, with 23,000 species (Judd et al., 2009) , and a great number are cosmopolitan, known worldwide as medicinal plants (Di Stasi et al., 2002) . In Brazil this botanical family is well represented with approximately 2000 species present (Souza and Lorenzi, 2008) .
Concerning the genera, the most frequent one was Solanum, which presented ten species, followed by Ocimum, Piper and Vernonathura (six species each), and also by Baccharis, Mentha, Miconia, Plectranthus and Polygonum (four species each) ( Table 1) . The genus Solanum is common popular markets (Albuquerque et al., 2007) . The genus represents approximately half of the species diversity of the family Solanaceae (3,000-4,000 species) (Knapp et al., 2014) . Solanum is present in tropical and subtropical regions, being South America the center of diversity and distribution (Silva and Carvalho, 2003) . Generally speaking, the species of this genus are herbs/subshrubs common along roadsides (Knapp et al., 2014) .
The abundance of the genus Ocimum is due to the fact that its species are generally cultivated since multiple uses are attributed to them (medicinal, ritualistic and for seasoning) which causes to their wide commercialization. On the other hand, the ones representing Piper are herbaceous and shrubby, native of the underbrush and common in trails of woods considered as secondary (Lista de Espécies da Flora do Brasil, 2014). These are used for rituals, which could explain their availability on stalls. The Vernonanthura species represent the "assapeixes", used in Brazil in the composition of syrups for the treatment of flus and colds. They are found as bushes or small trees and, most of the time, they are commonly found in the woods surrounding the cities, thereby facillitating their collection.
None of the species was mentioned in all of the articles, but some stood out for being mentioned in eight of them: (Table 1) . As stated by Bye and Linares (1983) , the presence of certain species in a market for long periods of time suggests that these plants elicit the effects that are expected by consumers; thus, they are continually tested, validated, and sought because of their recognized properties.
Among the species mentioned on five or more articles (45 species), some of them have only one popular name. For instance, Cymbopogon citratus ("capim-limão"); Momordica charantia ("melão-de-são-caetano"); Alpinia zerumbet ("colônia"); Coix lacryma-jobi ("lágrima-de-nossa-senhora") and Echinodorus grandiflorus ("chapéu-de-couro"). According to Mácia et al. (2005) , this uniformity of vernacular names used by all medicinal plant sellers is probably an indication that these species are generally well known as medicinal. They show, as well, variations that adjectivize their names, as it happens with Rosmarinus officinalis ("alecrim/alecrim-da-horta"). Still, the name "alecrim" is also used for another species (Baccharis dracunculifolia), which is native to Brazil (Lista de Espécies da Flora do Brasil, 2014) and is also known by the name "alecrimdo-campo", probably used to mark the difference between it and "alecrim-da-horta", which is cultivated. There are also linguistic variations connected to social, cultural and/or geographic matters of the interviewees ("carqueja/carquejo"; "salvia/salvo"; "caroba/caraúba"; "tanchagem/transagem"; "alevante/elevante"). The names attributed to species with medicinal/ritualistic uses can be different, even though it is related to only one species. A good example is the Piperaceae family, with Peperomia pelucida (known as "oriri", "oripepê", "parietária" and "língua-de-sapo"); Piper amalago ("tira-teima", "bete-cheirosa", "corta-mandinga", "corta-mironga") and Piper arboreum ("vence-demanda", "quebracanga", "joão barandi", "desata-nó", "abranda fogo").
From the analyzed works, seven of them mention the leaves as the most commercialized plant parts, followed by branches, aerial parts and the whole plant. None of the works cited roots and barks as the most consumed. However, Silva (2008) registered the commerce of barks, underground organs, fruits, seeds and aerial stems (vines), by means of extractivism practices, in two big markets. Moreira and collaborators (2002) and Freitas and collaborators (2012) have noticed the importance of the leaves in popular medicine. It is noticeable that the reccomended plant part used varies according to the region in Brazil (Albuquerque et al., 2007) as in Northeast Brazil where the barks are the most used part; for instance, in Campina Grande, PB (Alves and Rosa, 2007) and in Caruaru, PE (Almeida and Albuquerque, 2002 ). It's worth mentioning that barks are always available in the Caatinga, unlike the leaves, which are found occasionally since their production depends on ephemeral rains (Monteiro et al., 2006) . The preparation method was described on five of the analysed works and in all of them, infusion was the main application method. This result is a consequence of the priority use of leaves and branches, which is in agreement with other ethnobotanic works that show the importance of the tea in the preparation of "home remedies" in Brazil (Moreira et al., 2002; Alves and Rosa, 2007; Veiga Junior, 2008) and in other countries. The same was noticed on markets of La Paz and El Alto, Bolivia, where the majority of remedies were prepared from fresh material in the form of decoction and infusion (Macía et al., 2005) . Nevertheless, the oral use of tea may be harmful due to the toxicity of some species.
Toxicity of commercialized species
The toxicity of the plants listed in the ten articles abovementioned was assessed using selected bibliography, consisting of five books and one database considered as important sources of plant toxicity information. However, this literature is not exhaustive. A complete bibliographic search for each species was not performed due to the vast amount of information that would be generated. Toxicity information retrieved from Vanaclocha (1999) was recorded only in terms of absence or presence, since the criteria used by the authors (one sign ◊ when the plant exhibits certain toxicity, two ◊ when the plant is toxic, and three ◊ when the plant is very toxic, with a narrow therapeutic range) and they could not be same as in the other consulted works. The same procedure was adopted for the book of Bruneton (1999) . The references Williamson et al. (2012) and the PDR for Herbal Medicine (Gruenwald et al., 2000) were consulted for information regarding toxicity and possible herb-drug interactions. The latter further categorizes such information into three different possibilities: herb-drug interactions; herbs not for use during pregnancy; and herbs not for use while nursing. This information was taken into consideration for the construction of Table 1 . Finally, the work of Lovell (1993) reports plants that can exert potential photoxic reactions and contact dermatitis. The only database consulted was the U.S. Food and Drug Administration database (FDA, 2013) from where it was possible to find articles about to the toxicity associated to the studied plant name (searched by botanical name). In Table 1 , the numbers in parenthesis aside the reference for this database refers to the numer of articles found of a given plant species. However, we understand that the bigger the number of articles related to a given plant's toxicity does not necessarily means higher toxicity.
According to Table 1 , based on the methodology applied, among the 376 valid species listed in this work, 224 (59,57%) species can be considered potentially toxic (or present some kind of toxicity), or can present potential interactions with other drugs/medicines. Considering the information in Table 1 , one can find that eighteen plants of the list are reported as "not for use during pregnancy" and three "not for use while nursing". These results are a source of concern since in Brazil, as it is worldwide, there is the notion that plants can never be harmful.
It is worthy to note that several highly toxic species are sold in some of these markets according to the list in Table 1 : Asclepias curassavica, from the Apocynaceae family contains cardenolides (Li et al., 2009 ) that may lead to fatal intoxication; and Diffenbachia seguine, which all special books agree on the danger of chewing of its leaves, since these species induce oropharyngeal inflammation (Bruneton, 1999) that could lead to asphyxiation. Also notable for their toxic potential are: Chenopodium ambrosioides L., due to the toxicity of the monoterpene ascaridol present in the essential oil and the antihelmintic active principle of this plant (Castellanos, 2008) ; Aristolochia species, known for the nephrotoxicity of the aristolochic acid (Bruneton, 1999) ; Symphitum officinale (comfrey) known for the toxicity of its pyrrolizidine alkaloids, and in France and Germany it is specified that the drug can be only used externally (Bruneton, 1999) , as well as in Brazil (MS, 1992) . In North America, comfrey-based products are not approved for medical use (Bruneton, 1999) .
It is noteworthy, that medicinal species sold as horsetail ("cavalinha") have no correspondence between the collected voucher samples, to the species which uses and safety are supported by literature: the two listed species in Table 1 (E. hyemale and E. giganteum) are species different from the true horsetail (E. arvense L.) (Wagner, 1984) .
Endangered plants
In order to identify the origin of the plants, we used the Lista de Espécies da Flora do Brasil (2014) where information was available for 278 (73.94%) of the species, of which 209 (75.18%) are native.
Three species on the Livro Vermelho da Flora do Brasil (Martinelli and Moraes, 2013) are at risk of extinction: Anemopaegma arvense (Vell.) Stell. ex de Souza, Ocotea odorifera (Vell.) Rohwer, and Roupala sculpta Sleumer; the first two classified as "endangered" and the latter as "vulnerable". Furthermore, the book offers a list of non-endangered species, which posit higher interest for research and conservation: Jacaranda macrantha Cham.; Jacaranda puberula Cham.; Amburana cearensis (Allemão) A.C.Sm; Bowdichia virgilioides Kunth; Chondrodendron platiphyllum (A. St.-Hil.) Miers and Hortia brasiliana Vand. ex DC (=Hortia arborea Engl.). These nine species are found in the Mata Atlântica whereas Chondrodendron platiphyllum and Jacaranda puberula are endemic to this biome and all can be found in the state of Rio de Janeiro, with the exception of Bowdichia virgilioides (distributed in Espírito Santo, Minas Gerais and São Paulo) (Martinelli and Moraes, 2013 ; Lista de Espécies da Flora do Brasil, 2014).
The "carobinhas" (Jacaranda spp.) are cited by six of the analyzed works (Stalcup, 2000; Parente and Rosa, 2001; Azevedo and Silva, 2006; Silva, 2008; Leitão et al., 2009 ) which indicates their availability on open-air market stalls and markets in Rio de Janeiro. This finding corroborates the concern on the Livro Vermelho da Flora do Brasil about J. macrantha and J. puberula, flagged as species "with a verified and projected decline". It is worth mentioning that the chemical and biological activities of Jacaranda puberula have been studied (Passero et al., 2007; Martins et al., 2008 , De-Almeida et al., 2013 . Martinelli and Moraes (2013) point that, among the species considered as endangered on the Livro Vermelho da Flora do Brasil, only 5,2% (244) of them have particular information about their use shown on the literature and that their most common use is related to their ornamental value, followed by the bioactive properties and timber value. The authors add that: "a great part of the traditional knowledge about natural resources isn't documented appropriately".
Similarity of species traded in open-air markets
The results of the Sørensen-Dice Coefficient showed greater similarities between the works of Maioli- Azevedo and FonsecaKruel (2007) and Stalcup (2000) (0.54) , and between these two and Azevedo and Silva (2006) (0.53) . The greater similarity might be explained by the geographical proximity of sample areas in both studies. Maioli- Azevedo and Fonseca-Kruel (2007) classified the species sold in open-air markets in the southtern and northern zones of Rio de Janeiro; Stalcup (2000) surveyed species in open-air markets in northern part Rio de Janeiro; whereas Azevedo and Silva (2006) focused on species sold in open-air markets in the western zone of the city.
A larger similarity group is formed by the work of Azevedo and Silva (2006) , Maioli-Azevedo and Fonseca-Kruel (2007) , Stalcup (2000) , Silva (2008) , Parente and Rosa (2001) , Leitão et al. (2009) and Abreu (2011) (Fig. 2) . Sampling in these papers happened in very close areas, and four out of seven sample areas were within the municipality of Rio de Janeiro.
The greater number of species (228) was described by Silva (2008) , who also obtained the highest number of exclusive species (90), in the markets Mercadão de Madureira and CEASA. Stalcup (2000) listed 134 species, 26 of them exclusively found in an openair market in the neighborhood of Tijuca. Azevedo and Silva (2006) reported 113 species in four open-air markets and four markets (in the neighborhoods of Campo Grande, Realengo, Taquara, Irajá and Madureira), 22 of them exclusively listed in his work. Fortyseven species were common to all four papers ( Table 1 ).
Studies that had a different sampling area, different parts of the state of Rio de Janeiro such as Região Serrana (Petrópolis and Nova Friburgo), Médio Paraíba (Barra do Piraí) and Costa Verde (Angra dos Reis) were the studies from Leitão et al. (2009) , Parente and Rosa (2001) , and Abreu (2011). They described, 93, 64 and 31 species respectively, and were slightly more distant from other studies of this first group (Fig. 2) .
The study conducted in the city Duque de Caxias (Lima et al., 2009 ) described 29 plant species. This showed low similarity to other studies. The author reported great difficulty for the identification of species because only some parts of the plant were sold, making it impossible for botanical identification. This fact may have lead to the report of botanical names based only in literature consultation and not by confrontation with voucher specimens.
The study by Leitão et al. (2013) did not present great similarity with other groups, possibly because it had a specific aim, seeking to identify species indicated exclusively for the treatment of tuberculosis (22 species) (Fig. 2) . Four species were exclusively described in this study (Table 1) . Another group was formed by the study of Santos and Silvestre (2000) (Fig. 2) . These authors inventoried only one plant group, the Pteridophytes, sold in open-air markets in Rio de Janeiro and Niterói. The researchers identified eight species, of which six were exclusively described in this study. The specificity in these studies probably caused the low similarity. In other papers, a more comprehensive approach to medicinal plants was chosen, leading to higher species similarity.
Conclusions
The aim of the present work was to search the literature regarding studies of open-air markets in the state of Rio de Janeiro, in order to gather knowledge on the plants commercialized, their botanical diversity and toxicological potential. This research revealed that a significant number of native species are being commercialized in these open-air markets, but only nine classified as endangered by Martinelli and Moraes (2013) , which are good news. However, this may also reveal that there is scarce information available about the real amount of plants extracted directly from nature and commercializaed without any control. Also worthy of note is the presence of some toxic plants being sold in these markets, which may represent a risk to the population of the state of Rio de Janeiro. 
